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Abstract
This article seeks to identify areas of relative transport disadvantage within an archipelagic region of the Philippines, so
its people can be privileged through the provision of faster inter-island journeys to support social inclusion. It assesses
the constraints that limit travel between cities and townships by undertaking a small travel behavior survey and trip gen-
eration/distribution model across four population centres, to observe how physical isolation from larger centres of social
confluence can be reflected by lower trip volumes and associated increases in risks of social exclusion. The article’smethod-
ology makes use of limited information to identify where reductions in inter-island travel time can be proposed for people
living in areas of greater relative transport, social and economic disadvantage, so that individual economic and personal
travel opportunities can be made more accessible, reducing exclusion risks and promoting well-being.
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1. Introduction
Mobility is often difficult in rural areas and archipelagic
settings, where geographical isolation from major popu-
lation centres is linked to poor accessibility and lost op-
portunities for inclusion and human development. Un-
derstanding transport systems across all modes, and
associated constraints, precedes an appropriate institu-
tional response in such places.
The Philippines is a South East Asian nation compris-
ing 7,641 islands that support a population of over 100
million people. This createsmobility and access issues for
a country challenged by its archipelagic dispersion of is-
lands, expanding population and rapid urbanization. This
article focuses on one of the seventeen administrative re-
gions of the Philippines,MIMAROPA (see Figure 1),which
comprises 1,978 islands, 29,621 km2of land, and is home
to approximately three million people (Philippine Statis-
tics Authority, 2017).
The article seeks to understand the problem of social
exclusion associated with limited inter-island transport
connections in MIMAROPA and to identify some oppor-
tunities to reduce exclusion risks and promote greater
social equality. It assesses constraints that limit travel be-
tween islands, by undertaking a small travel behavior sur-
vey and trip generation/distribution model across four
of the region’s population centres. The observations il-
lustrate how physical isolation from larger centres of so-
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Figure 1.Map of the Philippines, MIMAROPA and its provinces within the Philippine Islands.
cial confluence can be reflected by lower trip volumes,
which has implications for individual economic oppor-
tunity and social inclusion. Inter-modal network and in-
frastructure changes are proposed for MIMOROPA, with
a view to improving mobility opportunities for people
from areas of greater relative transport, social and eco-
nomic disadvantage.
The article is organized as follows: Section 2 sum-
marizes key literature relevant to the subject matter, fo-
cusing particularly on transport/mobility and social inclu-
sion in a rural/regional setting; Section 3 provides back-
ground information on the study area; Section 4 sets out
the findings from a survey undertaken for the study, to
shed light on whether rural/regional people are likely to
be at risk of social exclusion for reasons of lack of trans-
port opportunities; Section 5 presents the results; and
Section 6 includes some discussion and sets out the arti-
cle’s conclusions.
2. Literature Review
The contemporary literature on social exclusion has a
strong focus on developed economies, such as the Eu-
ropean Union and Australia, where large-scale social en-
vironments have been built around the assumption of
high mobility. Levitas et al. (2007, p. 9) define social ex-
clusion as:
The lack or denial of resources, rights, goods and ser-
vices, and the inability to participate in the normal re-
lationships and activities available to the majority of
people in a society, whether in economic, social, cul-
tural or political arenas. It affects both the quality of
life of individuals and the equity and cohesion of soci-
ety as a whole.
Social exclusion thus implies that an individual is not able
to participate in the mainstream society in which he or
she lives (Piachaudt, LeGrand, & Piachaud, 2002), and
some groups are particularly subject to social exclusion
risks, such as children and youth, elderly people, those
with a disability, those on low incomes, and those who
live in rural or isolated areas (Stanley, Hensher, Stanley,
& Vella-Brodrick, 2011).
Social exclusion is often linked to the role of transport
in providing individuals with access to increased oppor-
tunities for social interaction (Stanley, Stanley, & Davis,
2014). The link between social exclusion and transport
is mediated through development of a form of social
capital known as bridging social capital (Vella-Brodrick
& Stanley, 2013). Different networks of connected peo-
ple create different types of social capital (Stone, Gray,
& Hughes, 2003). Bonding social capital assists the pro-
cess of ‘getting by’ on a daily basis. The networks are
close and dense and foster trust and reciprocity. Bridg-
ing social capital allows people to ‘get ahead’ by access-
ing multiple networks and therefore resources and op-
portunities, thus increasing social inclusion. For remote
island communities dependent on inter-island transport,
access to a broader range of social and economic oppor-
tunities is likely to be impeded by expensive, infrequent
and unreliable transport.
The concept of social exclusion has not been adopted
in developing countries until comparatively recently. The
World Bank publishedwhatwould appear to be its first re-
port on social inclusion in developing countries in 2013,
but it does not refer to the association between transport
and social inclusion. Social exclusion is mentioned in five
of theUnitedNations’ 17 SustainableDevelopmentGoals
(United Nations, 2017). Sustainable Development Goal
11, urban sustainable development, includes an impor-
tant sub-section on transport and refers to vulnerability:
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11.2—By 2030, provide access to safe, affordable, ac-
cessible and sustainable transport systems for all peo-
ple and goods, improving road safety and expanding
public and non-motorized transport, with attention to
the needs of those in vulnerable situations. (Simon &
Arfvidsson, 2015, p. 6)
The Sustainable Development Goals are becoming in-
creasingly important in defining global policy and prior-
ities, becoming the main criteria in 2015 for setting ge-
ographical priorities in decentralized development coop-
eration, that is, cooperation between international cities
and regions (Marta & Akhmouch, 2017). Thus, under-
standing the role of transport and its impact on social in-
clusion is of considerable importance to the Philippines,
given the disparities in social equity between its cities
and regions (see Section 3 below). Understanding dis-
aggregated sub-national metrics that reveal regional dis-
parities is said to be important in understanding a coun-
try’s achievement of goals, despite possible challenges in
gathering this data in developing countries.
Social exclusion is commonly concentrated in fringe
and peri-urban areas in both developed and developing
cities (UN-Habitat, 2013). Similarly, rural and regional ar-
eas commonly have higher levels of social exclusion and
accessibility barriers, where people have difficulty reach-
ing services to meet their essential needs due to poorly
developed public transport systems.
Social exclusion needs to be understood within a
cultural, political and spatial context. In a developed
country, social exclusion is understood as an inability
to have the opportunities to take part in the domi-
nant societal structures/economic paradigm, in terms of
employment, service availability and participation. This
paradigm is commonly being replicated in developing
countrieswhere a formofmarket-based capitalized econ-
omy is seen as the solution to removing poverty. How-
ever, inclusion and well-being could also be viewed in
the context of a more traditional economy, based on a
village setting.
The work of Sen in the late 1990s holds particular rel-
evance for Philippine rural development. Sen (1999) pro-
posed that development should be evaluated in terms
of ‘the expansion of capabilities,’ so that people can lead
the kind of lives they value and have reason to value.
Moreover, he indicates that social exclusion is a complex
matter and encompasses a range of dimensions that go
beyond poverty. For example, the full promotion of hu-
man rights and political liberty is central to the contem-
porary political rhetoric, and the notion of ‘development
as freedom’ characterizes much of the prevailing demo-
cratic aspiration.
Transport services are essential in helping people
reach destinations they deem important and the trans-
port system is, at its core, invested in enabling individual
capacity (Cass, Shove, & Urry, 2005).Mobility is both a di-
rect driver of social inclusion, in that it enables a person
to access services and work, as well as being a facilitator
of other drivers, enabling people to build social capital
and connection to community (Stanley, Stanley, & Hen-
sher, 2012). However, in a developing world, the cultural
context for inclusion may well be localized, with paid em-
ployment not needed for inclusion, but rather accessibil-
ity to health (including quality food and water), and edu-
cation as the major needed services. Connection to the
community and social capital may be able to be achieved
through informal and active transport (walking) in a rural
village context. The adoption of informal and intermedi-
ate means of transport in areas devoid of formal trans-
port supply may be important forms of meeting longer
distance mobility needs to support inclusion (Cervero &
Golub, 2007). The provision of mobility may also rapidly
change with the advance of new technologies, such as
low-cost air carriers and faster ferries (Cass et al., 2005;
Church, Frost, & Sullivan, 2000).
Connections to bridging social capital and wider so-
cial opportunities may be spatially constrained. In an
archipelagic setting like the Philippines, where inter-
island ferries and connecting transport are important for
remote social inclusion and economic participation, it is
critical that such transport is made safe, accessible and
time efficient, in order to provide basic services, such as
health and education, to rural and remote communities.
It is the linking of smaller communities to larger regional
cities that is particularly addressed in this article.
In terms of literature related to inter-island connec-
tivity in the Philippine archipelago, development con-
straints imposed by the infrastructure base have been
recognized by authors such as the Asian Development
Bank (2010), Llanto (2016) and Francisco (2017). Llanto
(2016), for example, explains how inter-island connectiv-
ity depends on a network of small municipal ports, old
domestic ships and the roll-on/roll-off (RoRo) ferry sys-
tem, with shipping accounting for over 80% of passenger
and freight movements in this market segment. Llanto
(2016, p. 243) argues that ‘stronger external and inter-
island connectivity will enable it [the Philippines] to take
advantage of trade, investment, and growth opportuni-
ties in this dynamic region, thereby fostering inclusive
growth’, but points out that improvement in these areas
faces funding challenges.
Francisco (2017) analyses the effectiveness of the
RoRo system, pointing to increases in both agricultural
and non-agricultural incomes of households near RoRo
ports and in agricultural incomes on nearby islands. Im-
proved school attendancewas also identified, household
gains from the RoRo system being transferred to their
offspring in a process that increases human capital lev-
els. The analysis underlines the importance of the inter-
island transport system and, by implication, the poten-
tial opportunity for increased social inclusion associated
therewith, through improved educational participation
and increased household incomes, in both agricultural
and other pursuits.
More broadly, however, Roxas and Fillone (2016)
note the lack of transportation studies for secondary
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cities and peripheral regions in the Philippines. Their
research focuses on travel time valuation for inter-
island passenger transport in theWestern Visayas region,
where they find that lower income persons have lower
travel time values than those with higher incomes. As ex-
pected, therefore, lower income people are more likely
to use cheaper, but relatively slower, inter-island trans-
port modes, suggesting RoRo rather than fast ferries, or
airplanes where all three are available. This is relevant
for the sampling process used in this study.
3. The Philippines and MIMAROPA Region Study Area
Across the Philippines, expensive, infrequent and unreli-
able transport in remote and rural areas is shown to re-
duce a person’s capacity to access essential healthcare,
education and employment opportunities, thereby limit-
ing full development of their human potential (National
Economic and Development Authority [NEDA], 2016). In
2016, the Philippine Institute for Development Studies
(2016) found that poor and low income families are
highly concentrated in rural areas, with the majority
of wealthy families living in urbanized areas. Addition-
ally, the United Nations Development Programme (2013)
found that development between urbanized and rural ar-
eas in the Philippines remained uneven, calling for the
Philippine government to do more on inequality reduc-
tion efforts in distant andmarginalized areas. Reductions
to social inequality remain an important development
objective of the Philippine government, as reflected in its
2017–2022 Philippine Development Plan (NEDA, 2016).
MIMAROPA’s poverty incidence among families, de-
scribed as the proportion of Filipino people that live be-
low the poverty line, was estimated at 17.4% in 2015,
slightly above the national average estimate of 16.5%
(PSA, 2017). By contrast, the National Capital Region,
which contains the Metro Manila megacity, was esti-
mated at only 2.7% and the adjoining, highly-urbanized
CALABARZONRegion at 6.7%. The above average poverty
incidence in MIMAROPA suggests that social exclusion
is likely to be a concern and that bridging social capital
should be a particularly important objective, making it a
suitable study area.
In 2013, the MIMAROPA branch of the NEDA devel-
oped the MIMAROPA Intermodal Transport Plan (MITP).
It informed MIMAROPA’s Regional Development Plan
(RDP) of 2011–2016, which identified the acceleration
of socially inclusive transport infrastructure as part of its
agenda (NEDA, 2014). More specifically, it sought to inte-
grate MIMAROPA’s agriculture and tourism sectors with
the wider Philippine economy, expand the transport net-
work to increase the inter-connectedness between MI-
MAROPA’s five island provinces, position MIMAROPA’s
administrative centre, Calapan City, as the central node
for the region’s transport network and, last, to improve
social equity through the prioritization of infrastructure
in areas of comparatively poor access to jobs, services
and people. This last objective is the primary focus of this
article, particularly in terms of promoting social inclusion
and improving the well-being of remote communities.
The small study is limited to passenger-based trans-
port with a trip distance range of 0 to 300 kilometres and
a focus on intermodal transport (RoRo and buses/vans).
Previous work on disadvantage and transport in the MI-
MAROPA Region was produced by NEDA between 2011
and 2014, as part of an evidence-building exercise to in-
form MIMAROPA’s MITP and RDP (NEDA, 2014). It ac-
knowledged at the time that MIMAROPA’s transport net-
work lacked a fully organized system that linked its island
provinces directly to one another:
Traditionally, the region has relied on private sector
efforts to operate transport services. However, trans-
port service providers thrive in the high-risk environ-
ment through the trial-and-error of routes, somewith
non-regular schedules, or ‘special trips.’ Moreover, it
operates within poorly developed infrastructure as-
sets that are poorly constructed, situated, and de-
signed. (NEDA, 2014, p. 81)
That work developed 28 indicators of transport disad-
vantage in MIMAROPA, measuring traditional indicators
such as travel time and journey reliability, through a sur-
vey distributed to 220 respondents across the region’s
five provinces. This produced a baseline understanding
of MIMAROPA’s transport system from the perspective
of key stakeholders, which included land-transport oper-
ators, traffic managers, urban planners, academics, con-
sultants, infrastructure advisors, private-sector investors,
airportmanagers, tourismofficers,maritime shipping op-
erators and members of the Philippine coast guard.
The development of a polycentric transport network
is central to this study’s methodology of generating data
(see Figures 2 and 3). A polycentric network refers to a
network of communities, municipalities, regions or na-
tions that join together for a shared or common goal.
The networks can be driven by social, political, or in-
dustrial needs at local to global scales (Kramar & Kadi,
2013). The established movement corridors serving MI-
MAROPA’s five island provinces operate as part of a
broader hub-and-spoke network, where services central-
ize and gravitate towards the National Capital Region,
containing Metro Manila. In Figure 2, the National Cap-
ital Region can be denoted as ‘S’ and MIMAROPA’s five
provinces as ‘A’ through to ‘E’. ‘F’ through to ‘H’ can be
referred to as other regions. The RDP recognizes that this
network type lacks direct services between neighbour-
ing provinces, forcing intermodal transfers between in-
direct nodes where people do not necessarily need to
be. Thus, the RDP’s response is to develop a polycentric
transport network where direct ‘port-to-port’ services
between provinces are prioritized, to lower inter-island
travel times. The RDP’s preferred network type is concep-
tualized in Figure 3. It promotes a regional polycentric
hub-and-spoke system, where rural cities have increas-
ing degrees of interconnection within their own region.
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Figure 2. Hub-and-spoke network development (Starkey,
2006).
In Figure 3, larger cities in MIMAROPA—such as Calapan
City or Puerto Princesa City—can be denoted as ‘B’, or ‘D’,
with smaller towns, such as Bansud and Terrijos, referred
to as ‘o’, ‘z’, ‘y’, and so forth.
The methodology developed for the current study
intends to contribute to the knowledge base that tests
the idea of polycentric inter-island transport networks
in rural archipelagic settings. As noted, MIMAROPA’s
RDP seeks to improve social inclusiveness by invest-
ing in comparatively remote areas that lack good inter-
island transport. It identified six seaport locations as
having potential to facilitate more inter-island connec-
tions: Cawit (Marinduque), Pola (Oriental Mindoro), Tay-
tay (Palawan), Cuyo (Palawan), San Jose (Occidental Min-
doro) and Looc (Romblon). The current study will help
shed light on the prospective effectiveness of such an
approach in terms of the impact such investments might
have on regional/rural cities and small towns that risk be-
ing left behind socioeconomically.
4. Study on Regional Transport-Related Social
Exclusion
4.1. Approach
This article reports on a small study to test the idea that
rural communities are at greater risk of social exclusion,
relative to larger city counterparts, due to greater diffi-
culties in accessing transport services, and that substan-
tial improvements in inter-island transport opportunities
can support increased inclusion opportunities. The study
is regionally based, informed by work onmobility and so-
cial exclusion by Stanley et al. (2011), Lucas (2011) and
Starkey (2006). It is aimed at identifying areas of greater
isolation within MIMAROPA and the findings may help
support the MITP in mitigating transport-related exclu-
sion and increasing opportunities for social participation.
Themethodology developed for this studywas a two-
stage process: first using a survey to collect data that is
then used to help inform a gravity model of travel pat-
terns. Both stages are intended to shed light on problems
related to remoteness and transport disadvantage. Given
that it is only a small study, it provides an indication of
the issues and characteristics that are typical of the sur-
vey area, which would ideally then be refined by a more
comprehensive appraisal.
First, the study collected a small amount of new
data to test the expected connection between physi-
cal isolation and transport disadvantage. It does this by
conducting a customized travel behavior survey in four
locations across MIMAROPA: (i) Calapan City, (ii) the
Mogpog-Boac conurbation, (iii) Bansud, and (iv) Torrijos
(see Figure 1). It also constructs a simplified trip genera-
tion/distribution model, using limited passenger data to
interpret and manipulate inter-island ‘origin-destination’
movements for the predominant modes of inter-island
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Figure 3. Polycentric network development (Starkey, 2006).
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travel: land transport (by bus/van), or marine transport
(by RoRo ferry). The second component draws upon sur-
vey and gravity model findings to understand where ef-
fective linkages can be provided in MIMAROPA to of-
fer remote communities access to greater opportuni-
ties. Although the surveys capture some information
on local travel within the four locations sampled, the
findings focus on intra-regional travel, as a means to
bridge social connections between communities within
archipelagic settings.
4.2. Travel Survey Instrument
The first stage involved developing a survey instrument
to shed light on current travel patterns and perceived
problems associated therewith. The survey instrument
was adapted from an existing questionnaire that had
been developed by two of the current authors and col-
leagues for an Australian analysis of links between trans-
port disadvantage, social exclusion and well-being (Cur-
rie et al., 2009; Stanley et al., 2012). The survey adopts
one of five dimensions of social exclusion risk developed
by Stanley et al. (2011), this dimension being employ-
ment status, partly to ensure surveying was undertaken
in safe environments for the interviewers and partly to in-
crease the response rate. Twenty-two questions were se-
lected, modifying the original Australian survey to reflect
the different transport modes and different categories of
travel behavior within the study areas.
The survey questions were framed around five top-
ics that cover broad aspects of individual travel behav-
ior. To encourage a good response rate, it was intended
that participants could respond to the various ques-
tions within five minutes. The survey questions covered
the following:
(i) last inter-island trip taken (time and day of week
they travelled), including details of their origin and
destination;
(ii) trips undertaken the day prior to being surveyed,
including:
a. the number of trips taken (to aggregate how
often people travel within their own environ-
ment);
b. the purpose of their trips (to identify the pri-
mary reasons for travelling, such as work, ed-
ucation, shopping, recreation, personal busi-
ness, caring for others and visiting friends
and relatives);
c. the modes of transport used (such as fer-
ries, buses, vans and jeepneys, to revealwhat
modes people depend on and how many
modes they use on a given day);
d. the estimated distances travelled (to gain in-
sight into the distances travelled to reach
their activities);
(iii) perceived importance of transport access (for in-
stance, how much they consider affordability, reli-
ability, independence and options for inter-island
travel to be of value to them);
(iv) perceived difficulty in travelling (e.g., whether
they feel they can meet transport costs and have
options they need for inter-island travel); and,
(v) travel behavior to specific destinations, such as the
National Capital Region (Metro Manila), or intra-
regional destinations within MIMAROPA (e.g., Ori-
ental Mindoro, Occidental Mindoro, Marinduque,
Romblon and Palawan).
One factor surrounding the communication of the sur-
vey was language: around 50% of the Philippine popula-
tion speak English as a second language, with themother
tongues, in most instances Tagalog, coming from a pool
of 11 languages and 175 dialects. Within MIMAROPA,
fourteen languages are spoken, twelve of which are
unique to the region. This prompted the use of multilin-
gual counterparts who could explain the survey to oth-
ers in both Tagalog and English, both official languages
of the Philippines.
An important issue on survey implementation was
choice of survey areas withinMIMAROPA. These needed
to be sufficient to provide a good sense of travel patterns
and problems, within the constraints of a small study.
The decisions behind site selection were based on the hi-
erarchy of human settlements and the increasing degree
of ‘remoteness’ that is being observed between regional
cities and small towns of differing scale across the region.
Differences in travel input costs, such as time andmoney
(e.g., related to distance), means that there is a signifi-
cant variation of trips expected in a comparative assess-
ment between regional cities and small towns. Simply
put, greater difficulties in affording and accessing trans-
port is expected to result in fewer intra-regional trips un-
dertaken within a sample from a small town. Conversely,
more trips are expected between larger regional cities,
where there are likely to be more transport services and
intermodal facilities.
As indicated in Figures 4 and 5, two regional cities
and two small towns in the Oriental Mindoro and
Marinduque provinces were selected for the survey dis-
tribution. The National Capital Region is marked to de-
note its place in the existing hub-and-spoke system as a
major interchange point between sampled nodes.
Respondents were targeted inside public adminis-
tration buildings on weekdays between the hours of
9am and 5pm, as a baseline for the study’s sample size.
This sampling method captures a specific segment of lo-
cal populations, where respondents are more likely to
be employed and travel as a function of their employ-
ment. They are also more likely to be cognizant of their
own transport challenges and thus realize and appreci-
ate the importance of travel. Hence, it is likely that in-
dividuals who are at the greatest risk of being socially
excludedwill be unrepresented or under-represented in
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Figure 4. Survey area selection schema based on a hierarchy of cities and towns.
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Figure 5. Survey area selection schema based on the study’s conceptual framework.
this small sample (due to safety reasons in distributing
the survey).
Figure 5 details the number of individual responses
that were collected in each survey area: Calapan City
(N = 25), Mogpog/Boac (N = 21), Torrijos (N = 23),
Bansud (N = 17) and the National Capital Region as a
reference (N = 28), collected over a two week period
(N = 114).
4.3. A Gravity Model to Estimate Inter-Island Trip
Making
The second stage involved developing a simplified gravity
model to replicate MIMAROPA’s pattern of inter-island
trip making. Gravity models have long been used in in-
ternational trade-flow analysis (e.g., Tinbergen, 1962),
based on Newton’s universal law of gravity. They also
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have a long history in four step urban travel demand
modelling, where trip distribution models have com-
monly been of this type, essentially aiming to replicate
urban trip length distribution patterns (see, for e.g.,
Brady & Betz, 1971; Jones, 1970).
Tinbergen’s work on trade flows estimated exports
between pairs of countries as a function of their respec-
tive levels of Gross National Product (GNP) and the dis-
tance between them, with the respective co-efficient val-
ues on GNP and distance all around unity (negative in
the distance case). Other studies of the use of the simple
gravity model in trade flow analysis have confirmed this
broad order of co-efficient values on GNP (such as Head
& Mayer, 2014), with their example for Japan but using
GDP rather than GNP. Similarly, values of around −1 for
the distance decay parameter have been found in other
trade flow analyses, with a reported range between−0.8
and −1.4 (Fernandez, 2014).
Gravity modelling in urban transport demand work
has tended to use travel time or even generalized travel
cost as the deterrent function, rather than distance, bet-
ter reflecting the disutility experienced in taking a trip. In
longer distance travel modelling, however, distance is of-
ten used. Liu et al. (2014), for example, finds a distance
decay parameter of −0.8 for inter-urban trips between
370 cities in China and estimates an even higher distance
decay parameter of −2 for airline passenger movements.
Based on his analyses, Fernandez (2014) argues that
there is little to choose between distance and time as the
basis for the decay parameter for longer distance passen-
ger travel inMexico but that travel time (plus cost, if avail-
able) is preferred for shorter trips, which accords with
practice in many urban gravity modelling applications.
Following Tinbergen’s (1962) general approach, the
current model assumes that the number of passenger
trips between two regions is a function of their scale, re-
flected by population size (a pull factor), with travel time
acting as a deterrent or barrier to trip-making. Themodel
is expressed as:
F = G 􏿵m1m2r 􏿸
where:
• F is the interaction between m1 and m2 (inbound
and outbound trips in this case);
• G is a constant, to be estimated;
• m1 and m2 are the populations of the origin and
destination;
• r is the distance or travel time between the origin
and destination (kilometres or minutes).
Following Tinbergen (1962), the present model assumes
co-efficient values of unity on population and average
travel time. It is important that travel time is mod-
elled instead of distance, as it considers in-vehicle travel
time of different modes, as well as wait/transfer times
between different modes used throughout a journey.
Distance does not reflect the disutility associated with
wait/transfer times. The model used available inter-
island port-to-port trip data obtained from the Philippine
Ports Authority, which records passenger and freight
movements annually. This data allows the study to im-
pute water-based travel movements into a trip genera-
tion/distribution matrix that can model inter-island in-
teractions between MIMAROPA’s five island provinces.
This could then be used to estimate prospective demand
if new/improved inter-island linkages were to be devel-
oped that affect variables in themodel (such as in-vehicle
travel and wait times between origins and destinations),
through iterative calibration techniques. Given the sim-
plicity of the model, there is scope for a more refined
approach to take this study further at a later date.
5. Analysis and Findings
5.1. Survey Results
The survey results reveal some basic information on
variables such as travel distance, travel time, travel fre-
quency and trips made the day prior to being surveyed.
The average distance travelled in a respondent’s last
inter-island journey ranged from a minimum of 66 kilo-
metres to a maximum of 1,291 kilometres, with a mean
distance of 284 kilometres.
Average inter-island travel times ranged from a min-
imum of 2 hours to a maximum of 16 hours. The av-
erage omits two outlying responses where respondents
had identified international destinations by plane in their
response, which skewed the analysis. Interestingly, the
mean inter-island travel time calculated for a respondent
is 7.92 hours, with a standard deviation of 3.6 hours.
Thus, for a mean distance travelled of 284 kilometres,
the implicit typical speed of inter-island trips is around
35 kilometres per hour. This illustrates the slow nature
of travel throughout the region, due to factors such as a
need for long intermodal transfers at interchange nodes
(for example from bus, van or jeepney to ferry) and slow-
moving transport, such as RoRo ferries.
In terms of inter-island trip frequency, the last time
a respondent had left their island ranged from a mini-
mum of 1 day ago to a maximum of 1,370 days ago, with
the mean value being 95 days. This suggests that respon-
dents, on average, travel to a destination outside their
island around once every three months. The positively
skewed distribution of trip frequency data suggests that
some respondents have not left their island for a long
time (i.e. years).
Information on trips made the day prior to being sur-
veyed was collected, to inform the nature of local trip
making. The mean number of return trips made the day
before was 2.6. This is in line with expectations, giving
some comfort to the validity of survey responses. As ex-
pected, the main trip purpose was work-related, with 55
respondents out of the total sample of 87 (63%), listing
work as one of their reasons for travel. It is noted that a
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number of respondents did not leave their homes in the
Mogpog sample (denoted as ‘0’ trips undertaken ‘yester-
day’), where the previous day fell on a national public
holiday (Eid-al-Fitr Day).
By consolidating the data of four samples into two
sets, one representing regional cities (Calapan City and
Mogpog/Boac) and the other representing smaller town-
ships (Bansud and Torrijos), the study is able to enhance
the statistical strength of its samples for comparative
analysis (see Table 1).
The comparison of statistical mean values between
cities and townships in Table 1 also meets a test of sensi-
bility: it shows that residents of smaller towns, relative to
their larger city counterparts, need to travel greater dis-
tances, take more time to travel, make fewer inter-island
trips and take more transport modes, due to additional
intermodal transfers required.
Despite limitations in being able to obtain a larger
sample size across awider area, the survey data collected
allowed for significant associations to be found through
bivariate correlation analysis. Table 2 shows eight signifi-
cant relationships with confidence intervals greater than
95% (two-tailed test), and the corresponding inferences
that are linked with socio-spatial transport disadvantage.
The findings in Table 2 relate strongly to this study’s
focus on the risks of social exclusion through transport
disadvantage. This includes the importance of indepen-
dent travel and the sense of personalmastery or control it
affords to individuals. The analysis strongly suggests that
when a respondent finds it more difficult to access trans-
port, both inter-island and local, they take fewer trips.
Similarly, if travel costs increase and it becomes more dif-
ficult for a respondent to find appropriate transport ser-
vices, this makes it harder for them to undertake desired
trips. Subsequently, the reliance on others for travel also
increases, which negatively influences the total number
of trips a respondent seeks tomake to another island des-
tination. These findings suggest that people from small
rural communities are at greater risk of social exclusion,
relative to their larger city counterparts, due to greater
difficulties in accessing non-local transport.
Another key finding relates to the concept of in-
dependent travel. The survey findings reveal that if a
respondent’s dependency on others is increased, say,
through the need for a driver in a remote area to take
them places, then that respondent is less likely to travel.
The feeling of empowerment a respondent has in be-
ing able to undertake inter-island travel, to get to places
quickly, to have transport options and to be able to travel
when they want to cannot be ignored in the context of
this study, as individual well-being has been shown to be
linked to an individual’s sense of personalmastery, which
is supported by the capacity for independent travel (Stan-
ley et al., 2011).
5.2. Gravity Model Configuration and Observations
The gravity model is separate to the survey work and al-
lows origin-destination trips to be estimated across the
region. Its input and output variables are set out in Ta-
ble 3 for key intra-regional pairs, using limited secondary
origin–destination (O–D) port data obtained from sea-
port administrations in 2014. The model is used to es-
timate the remaining O–D pairs. It is important to note
that the model features a manual ‘proportional fitting’
technique, which requires a constant value to be de-
fined within its formula. To this end, the study has as-
signed the constant value of ‘G’ in Formula (1) to be
0.0165, which appears to best fit with obtained pas-
senger statistics for various inter-island flows (these be-
ing flows between Calapan City–Batangas City and Cala-
pan City–Metro Manila). To complete the model, origin-
destination populations and estimated travel times have
been input into the rest of the formula, to calculate the
total number of inter-island trips occurring throughout
MIMAROPA. Travel times between m1 and m2 to esti-
mate to value of ‘r’ takes into account all modes used
to complete a journey within an O–D pair (for example,
the travel times of all known RoRo/fast ferry and bus/van
services are calculated as an average for every modal
segment in a journey), route length (on land or on wa-
ter), and average wait times to transfer between modes
to complete a journey (calculated by dividing the total
number of published services over a 24 hour weekday).
Journeys to Puerto Princesa City involve the use of inter-
modal flights (shown in Figure 6), due to a lack of formal-
ized ferry services between Palawan and other provinces
and O–D pair distances that well exceed the region’s
mean. As the majority of destinations in the study area
are headed for the National Capital Region and Batan-
gas City, they are also represented in Table 3 and shown
in Figure 6.
Table 1.Mean statistics for regional cities vs. small townships.
Trip descriptor Regional city (N = 46) Small township (N = 40)
Mean statistic
Distance from origin to destination 202 kilometres 380 kilometres
Travel time 5.98 hours 10.21 hours
Last inter-island trip made 84.69 days 110.94 days
Number of return trips made ‘yesterday’ 2.57 trips 2.63 trips
Number of trip modes used ‘yesterday’ 1.24 modes 1.80 modes
Number of provinces travelled to within the last year 3.11 provinces 3.03 provinces
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Table 2. Significant relationships in the bivariate correlation analysis
Variable A Variable B Pearson Correlation Inferences between A and B
between A and B and
Sig. (2-tailed)
1. How easy or hard Total trips made −0.338 0.003 When a person finds it harder to
people find it to access yesterday access transport, they take fewer
transport trips.
2. Importance of Total trips made −0.274 0.025 When a person is increasingly
independence from yesterday dependent on others for travel,
others for transport they take fewer trips.
3. How easy or hard Importance of having 0.240 0.047 When a person finds it harder to pay
people find it to pay options to travel for transport costs, they place
for transport costs greater importance on having more
travel options and more affordable
transport services.
4. Importance of Importance of 0.445–0.644 0.000 The importance of independent travel
independence from affordability, getting is linked to affordability, efficiency,
others for transport to places quickly, travel choices and travel availability.
options and All of these factors can support a
on-demand travel sense of personal mastery.
5. How easy or hard Importance of being 0.281–0.584 0.031–0.000 People that find it harder to reach
people find it to get able to get around places quicker place more
to places quickly reliably and how easy importance on reliability and
or hard it is to pay for transport costs.
transport costs
6. How easy or hard How easy or hard it is 0.517–0.674 0.000 People find it harder to travel when
it is to travel when a to pay for costs of they are unable to pay for transport
person wants to travel, getting to places and when transport services are
quickly and accessing not available.
transport services
7. How often a person How easy or hard it is −0.246 0.045 The easier a person finds it to travel,
travels to another to travel when a the more likely they are to
island province in person wants to undertake inter-island travel within
MIMAROPA per year the region.
8. How often a person How often a person 0.247 0.025 When a person visits the National
travels to the National travels to another Capital Region more frequently, the
Capital Region per year island province in more likely they are to also travel to
MIMAROPA per year other island provinces in MIMAROPA.
Table 3 and Figure 6 show that intra-regional trip
volumes within MIMAROPA (discounting O–D pairs to
Puerto Princesa City due to reliance on air travel), are
some of the lowest in the matrix (for example, Cala-
pan City to Odiongan or Boac and Boac to Odiongan),
when compared to trips bound for destinations outside
the region (for example, Calapan City, Boac or Odion-
gan to Metro Manila or Batangas City). Despite short
geographic distances between some of MIMAROPA’s
provinces, the actual travel distances between them are
much longer, because out-of-region intermodal transfers
are required to reach neighboring island provinces in
the broader hub-and-spoke network. For example, trips
from Calapan City to Boac typically require a passenger
to transfer between land and sea modes at Batangas
City and Lucena, both critical interchanges in the estab-
lished network, making the overall journey time around
7.8 hours. Similarly, journey times between Calapan City
and Odiongan are also long (around 20.5 hours, due to
infrequent services at the interchange node in Batangas
City), impacting on patronage levels in the gravity model
(estimated at only 2,417 trips per annum in 2014).
5.3. Alternative Gravity Model with Prioritized Ports
Activated
The travel time variable in the gravity model can be
changed to reflect an increase in direct port-to-port ser-
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Table 3. Gravity model results for MIMAROPA in 2014.
Proportional Origin Destination Distance between Travel time between Annual number of trips
fitting (population) (population) m1 andm2 m1 andm2 betweenm1 andm2
G (constant) m1 m2 r F
0.0165 Calapan City, Metro Manila, 185 kilometres 283 minutes (1,918,894)
Oriental National
Mindoro Capital Region
(785,602) (11,855,975)
0.0165 Calapan City, Batangas City 79 kilometres 130 minutes (1,823,481)
Oriental (2,377,395)
Mindoro
(785,602)
0.0165 Calapan City, Boac, 231 kilometres 468 minutes 13,590
Oriental Marinduque
Mindoro (229,636)
(785,602)
0.0165 Calapan City, Odiongan, 232 kilometres 1234 minutes 2,417
Oriental Romblon
Mindoro (283,930)
(785,602)
0.0165 Calapan City, Puerto Princesa 775 kilometres 421 minutes 56,435
Oriental City, Palawan
Mindoro (771,667)
(785,602)
0.0165 Boac, Metro Manila, 204 kilometres 394 minutes 289,380
Marinduque National
(229,636) Capital Region
(11,855,975)
0.0165 Boac, Batangas City 152 kilometres 338 minutes 78,848
Marinduque (2,377,395)
(229,636)
0.0165 Boac, Odiongan, 463 kilometres 1442 minutes 517
Marinduque Romblon
(229,636) (283,930)
0.0165 Boac, Puerto Princesa 843 kilometres 562 minutes 9,257
Marinduque City, Palawan
(229,636) (771,667)
0.0165 Odiongan, Metro Manila, 416 kilometres 1227 minutes 36,893
Romblon National
(283,930) Capital Region
(11,855,975)
0.0165 Odiongan, Batangas City 333 kilometres 1104 minutes 9,138
Romblon (2,377,395)
(283,930)
0.0165 Odiongan, Puerto Princesa 832 kilometres 1395 minutes 1,858
Romblon City, Palawan
(283,930) (771,667)
Note: The trip numbers in brackets closely reproduce statistical data obtained by the Philippine Ports Authority.
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Figure 6. Selected gravity model trip distribution for MIMAROPA.
vices to facilitate a localized polycentric transport net-
work that supports MIMAROPA’s RDP objectives and
bridges social capital. The model can then estimate the
additional number of trips generated with each new
(faster/shorter) connection. Table 4 estimates the ad-
ditional volume of trips generated with the inclusion
of 20 RoRo services per day for selected O–D pairs
that best reduce intra-regional travel times and re-
duce the number of required intermodal transfers for
smaller/rural townships.
The alternative gravity model suggests that activat-
ing parts of a localized polycentric transport network
can substantially reduce travel times and generate new
trips, promoting stronger regional integration and reduc-
ing the risk of transport-related social exclusion in small
townships. For example, a point-to-point connection be-
tween Boac and Odiongan can reduce average travel
times by 18 hours and generate an estimated 12,114
trips, which is around 23 times greater than existing vol-
umes. Similarly, notable increases in trip volumes and re-
ductions in average travel times can be found for Cala-
pan City to Odiongan and Calapan City to Boac (see
Table 4). With the three port-to-port linkages from Ta-
ble 4 activated (with an evenly distributed service fre-
quency of 20 RoRo services per day), MIMAROPA’s intra-
regional trip volumes are projected to increase substan-
tially, from16,524 trips per annum to 86,972 trips per an-
num. Figure 7 illustrates the differences in trip volumes
for these O–D pairs through the existing and alternative
gravity models.
6. Discussion and Conclusions
This study’s travel survey provides support for an asso-
ciation between improved personal travel opportunities,
for inter-island travel and connecting local trip making,
and a reduced risk of transport-related social exclusion.
It has highlighted mobility barriers faced by residents
of more remote islands, drawing attention to some of
MIMAROPA’s socio-spatial challenges in transport terms.
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Table 4. Alternative gravity model results.
Origin Destination Existing number Annual new number Existing New O–D Reduction
of trips of trips generated O–D travel in O–D
generated between O–D pair travel time travel
between with 20 direct RoRo time time
O–D pair services per day
Boac, Odiongan, 517 12,114 1,442 327 1,115
Marinduque Romblon minutes minutes minutes
Calapan City, Boac, 13,590 39,939 468 273 195
Oriential Marinduque minutes minutes minutes
Mindoro
Calapan City, Odiongan, 2,417 34,919 1,234 327 907
Oriential Romblon minutes minutes minutes
Mindoro
Boac to Odiongan
0
5000
10000
15000
20000
25000
30000
35000
40000
45000
Calapan City to Boac Calapan City to Odiongan
Trips generated with a direct
inter-island connecon
(per annum)
Exisng number of trips generated
(per annum)
Figure 7. Existing and alternative inter-island trip volumes for MIMAROPA.
This has been supported by the development of a sim-
plified gravity model that highlights the way poor travel
opportunities, such as indirect connections, pose a con-
straint to inter-island travel, particularly for residents of
smaller islands. The survey results draw attention to the
importance of inter-island travel where improvements to
these transport serviceswill be likely to improve opportu-
nities for some people at risk of social exclusion. It will be
important to also address local land transport to improve
connections to the ports, as part of a process of build-
ing bridging social capital and thus social inclusion. The
improvement of local transport will also have the added
value of increasing the capabilities of those not wishing
to travel between islands but participate in a local econ-
omy and social opportunities.
The projected increase in inter-island trips in the al-
ternative gravity model suggests that there is potential
for improved social and economic participation if intra-
regional travel times/distances are reduced, as part of
the government’s suggested improvement strategy to ac-
tivate inter-island trips (NEDA, 2014). However, there is
some question about whether the projected increase in
travel volumes will be sufficient to entice private oper-
ators to provide more formalized water-based services
on a fully commercial basis. Arguably, where the gravity
model estimates origin-destination movements at, say,
100,000 per year or greater, private operators are more
likely to ply regular and frequent inter-island services to
support these trips, as they currently do from Calapan
City and Boac toMetroManila, Batangas City and Lucena
(see Figure 6).
However, the significance of trip growth modelled in
Figure 7, as a result of new links and services, should
not be ignored. For social exclusion to be addressed, the
establishment and implementation of minimum inter-
island service levels may be required (for example, 20
ferry services per day), to guarantee access for those at
risk of being excluded in remote areas. This approach is
sometimes taken in setting urban public transport base
service levels. The government should consider calling
for expressions of interest to provide affordable intra-
regional transport services, with proponents to indicate
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the scale and nature of any assistance that might be
required to do so. This level of assistance can be con-
sidered by government, alongside its assessment of the
benefits of increased social and economic participation
by relatively socially excluded communities, in deciding
whether to proceed with the initiative.
The survey/gravity model study methodology can be
refined and applied more widely in the region, provid-
ingMIMAROPA’s RDP and other regions within the Philip-
pines with a basic methodology to identify locations of
significant socio-spatial disadvantage and groups likely to
be at risk of exclusion because of poor transport opportu-
nities. The gravity model can also help in the assessment
of the economics of transport service improvements,
through its capacity to project how trip making might
change under improved travel circumstances. Increasing
sample sizes and expanding the sampling method to cap-
ture a wider range of demographic segments at greater
risk of social exclusion, such as those who do not have
adequate or sufficient employment or people/areaswith
comparatively high levels of poverty incidence, should be
early priorities. As part of this process, the survey should
be applied in more remote settlements, such as interior
communities, where social assessments may be undoc-
umented. Finally, a refinement of the approach to this
study should allow for additional variables to be mod-
elled, such as land and air-based transport modes.
The work that is discussed in this article is of consid-
erable importance to the Philippines if it is to join the in-
ternational movement for achieving the Sustainable De-
velopment Goals. Understanding the local issues that fa-
cilitate barriers to the achievement of economic, social
and environmental outcomes is necessary in order to un-
derstand actions needed for goal achievement. This ar-
ticle’s methodology presents a simple and practical way
to gain insights into transport network limitations in ar-
eas where critical transport data is incomplete. It should
also be useful in shedding light on transport elements of
international development efforts in other archipelagic
countries, such as Indonesia, Fiji, the Solomon Islands,
Vanuatu and Papua New Guinea. More broadly in the
Philippines, similar investigations of this scale could be
exercised in Samar, Leyte and Mindanao-Sulu areas, if
political and security conditions allow. Armed with this
knowledge, the Philippines will be able to join in the in-
ternational collaborative partnerships being formed to
support and assist in target outcomes, along with some
some 114 nations that have already sought the United
Nations’ help in localizing implementation efforts (Birch,
2017). Indeed, transport policy can be used as a pivotal
force to achieve desired economic, social and environ-
mental outcomes, particularly through the reduction of
social exclusion (Stanley, 2016).
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